The association of actin and myosin in the presence of gamma-amido-ATP proceeds mainly via a complex with myosin in the closed conformation.
The interaction of gamma-amido-ATP (ATPN) and its 2'(3')-O-methylanthraniloyl derivative (mantATPN) with skeletal myosin subfragment 1 (S1) and actomyosin (actoS1) was studied in stopped-flow experiments. Tryptophan fluorescence and fluorescence of the mant label or light scattering were measured simultaneously. Information about the binding of mant nucleotides was obtained from the quenching of tryptophan fluorescence by the mant label. The parameters of various kinetic models were fitted to the experimental traces. The high-fluorescence state of S1 forms with ATPN at a rate of 95 s-1 ("open-closed" transition); the transition is only slowly reversible, in contrast to the very fast equilibrium seen with its better known isomer AMPPNP [Urbanke, C., and Wray, J. (2001) Biochem. J. 358, 165-173]. The stabilization of the closed state of myosin by ATPN may be due to the formation of a complex with a pentacoordinated amido-gamma-phosphate, from which ATPN can dissociate at a rate of 0.005 s-1 or be hydrolyzed by cleavage of the beta-gamma bond at a rate of 2.5 x 10(-4) s-1. A corresponding actoS1-ATPN complex with myosin in the "closed" conformation is the first detectable intermediate in the association of actin and S1-ATPN, giving an experimental access to a state analogous to a key intermediate in the cross-bridge cycle.